Phosphorylation of cardiac junctional and free sarcoplasmic reticulum by PKC alpha, PKC beta, PKA and the Ca2+/calmodulin-dependent protein kinase.
Phosphorylation of cardiac junctional and free sarcoplasmic reticulum (SR) by protein kinase C (PKC) isoforms alpha and beta was investigated. Both SR and PKC were isolated from canine heart. Junctional and free SR vesicles were prepared by calcium-phosphate-loading. The substrate specificities of PKC alpha and PKC beta were found to be similar in both SR fractions. A high molecular weight junctionally-associated protein was phosphorylated by PKA, PKC and an endogenous Ca2+/calmodulin-dependent protein kinase activity: the highest levels of phosphate incorporation being catalysed by the latter kinase. In addition to this high molecular weight junctionally-associated protein, PKC induced phosphorylation of 45, 96 kDa and several proteins of greater than 200 kDa in junctional SR. A protein of 96 kDa was phosphorylated by both isoforms in junctional and free SR. The major substrate for PKA, PKC alpha, PKC beta and the Ca2+/calmodulin-dependent protein kinase, in both junctional and free SR, was phospholamban. Although the phosphorylation of phospholamban by PKC was activated by Ca2+, a component of this activity appeared to be independent of Ca2+. PKC-mediated phosphorylation of phospholamban was fully activated by 1 microM Ca2+ whereas the Ca2+/calmodulin dependent kinase required concentrations in excess of 5 microM Ca2+. In the in vitro system employed in these studies, the concentrations of either PKC alpha or the catalytic subunit of PKA required to phosphorylate phospholamban were found to be similar. In addition, in the presence of a 15 kDa sarcolemmal-associated protein, which becomes phosphorylated upon activation of PKC in vivo, phosphorylation of phospholamban by PKC was unaffected. These results demonstrate that, although substrates for both subtypes are found in both junctional and free SR, PKC alpha and PKC beta do not show differences in selectivity towards these substrates.